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A number of metal-substituted N-phenyl-3-methyJ-4
(4' -sulphonamoyl}-phenylhydrazono-pyrazolin-5-one 1 com-
plexes have been synthesised and screened for antibacterial
activity. The study reveals the remarkable efficiency of Cu{lI)
and Co(ll)-substituted pyrazolin-5-one 1complexes against the
various stain of bacteria, viz. E. Coli 445, Pseudomonas
diminuta MTCC 1609 and Bacillus subtitis MTCC 441. The
synthesised compounds exhibit moderate to good antibacterial
activity. The most striking feature has been the activity of Cu-
substituted pyrazolin-5-one complexes, which have been
found to be uniformly active against E. Coli.
Pyrazolin-S-ones constitute an interesting class of
reagents because of their varied medicinal, analy-
tical and commercial applications, viz. potential
antituberculotic', antineoplastic', antidiabetic", an-
tifertility". Moreover, it has been demonstrated
that they are potential extractants"? and powerful
drugs". Literature survey reveals that many sulpha
drugs show increased biological activity when
they are' administered in the form of metal com-
plexes"!". In view of this a new series of some N-
phenyl- 3-methyl-4 (4' -sulphonamoyl) phenylhyd-
razono-pyrazolin-f-ones la-f and their Cudl) and
Co(ll) complexes have been synthesised, charac-
terized by elemental, IR and 'H NMR data and
screened in vitro for their antibacterial activity.
An attempt has been made to understand the an-
timicrobial behaviour of some of these com-
pounds.
Experimental Section
All the chemicals used were of analytical grade.
The metal complexes were prepared from nitrates
of CU(Il) and Co(ll). Various substituted com-
pounds Ia-f were synthesised by the literature
method". For the preparation of metal com-
plexes, a slight excess of the ethanolic ligand. solu-
Note
tion was added to the ethanolic solution of metal
salt dropwise with constant stirring. To the reac-
tion mixture sodium acetate (8 g) was added and
then refluxed for 30 min. The resulting mixture
was concentrated to naif of its original volume,
and the solid thus obtained was filtered and
washed with little hot water followed by a little
hot ethanol. The product wa~ dried in air.
Using this methodology a series of pyrazolin-5-
ones have been synthesised involving various sul-
phonamides, viz. [4-amino-benzene sulphonamide]
(sulphanilamide), [4-'amino-N-(2'-pyrimidinyl) ben-
zene sulphonamide 1 (sulphadiazine), [4-amino- N-
(4', 5'-dimethyl-2'-oxazolyl) benzene sulphona-
mide (sulpharnoxazole), [4-amino-N-(4', 6'-dime-
thyl-2'-pyrimidinyl) benzene sulphonamide] (sul-
phadimidine), [4-amino- N-( 4', 5'-dimethoxy-ei-
pyrimidinyl) benzene sulphonamide] (sulphadox-
in), [4-amino- N-( 5'-methyl- 3'-isoxazolyl) benzene
sulphonamide 1 (sulphamethoxazole).
3b: m.p. 185°C, yield 72% (Found: C, 55.17; H,
3.90; N, 22.52. Calc. for C20HJ7N703S C, 53.33;
H, 3.78; N, 21.78%); IR (nujol): 3400 (- NH),
3050 (=C-H), 2880-3000 (-CH), 1590 (C=C,
C = N, cyclic), 1760 (- C = 0), five-membered
ring), 710, 740 (N-phenyl ring), 850 (p-substituted
Ar-ring) em": IH NMR (DMSO-d6): 0 2.2-2.5 (3H,
CH3), 7.1-8.0 (m, phenyl pyrimidine ring), 8.6
( - NH); UV: 267 nm.
Compounds 3a and 3c-f were prepared similar-
ly. 3a: 68%, m.p. 190°C; 3c: 74%, m.p. 210°C; 3d:
62%, m.p. 185°C; 3e: 58%, m.p. 220°C; 3(: 72%,
m.p.205°C.
A schematic overview of their synthetic path-
way is depicted in Scheme I.
By Job's method of continuous variation and
the mole ratio method, the metal complexes were
found to have 1:2 metal-ligand ratio.
The following tentative structure has been as-
signed to these metal complexes.
In IR studies, in free ligand the - N - H and
- C = 0 stretching frequencies are observed at
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3380 and 1750 em -I, respectively. However, up-
on complexation the band due to - NH stretching
is again retained at 3380 em - 1 because of the
presence of another - NH group in sulphonamoyl
moiety. Whereas the band for carbonyl gets low-
ered by 20 em -I i.e. 1730 ern -I.
Results and Discussion
Nutrient agar media of the cc.nposinon, viz.
peptone 5 g, beaf extract 1 g, sodium chloride 5
g, dextrose 10 g, yeast extract 2 g, agar-agar 20 g
and distilled water 1000 mL was prepared and
the pH of the media was adjusted to 6.6. For the
preparation of media all the above ingredients
(except agar-agar) were weighed and dissolved in
500 mL distilled water by application of gentle
heat. After dissolving the ingredients completely,
more distilled water (500 mL) was added, then
the weighed quantity of agar-agar was added to
this solution and the mixture was autoclaved for
half an hour at a pressure of LOS kg/ern? and fil-
tered through cotton to obtain a clear solution.
All the glass apparatus were cleaned with chromic
acid and then sterilised by keeping in an oven.










suspension was prepared by transferring aseptical-
ly a loopful of the spores of the corresponding
microorganism from fresh subculture into the agar
medium. Followed by vigorous shaking, 20 rnL of
this medium was poured into each sterilised petri
dishes under aseptic conditions and allowed to
gel. After gelling of medium the paper disc (6
mm) was mixed in seeded agar plates. Test solu-
tion (0.1 mL) of different dilution (0~25 mM and
1.0 mM) was dropped into the filter paper disc.
Petri plates were incubated at a foresaid tempera-
ture for 24 hr. The inhibition zone for each test
solution was observed in mm.
The synthesised solid complexes were tested
for their antibacterial activity against E. coli, P.
diminuta, and B. subtitis using standard paper
disc method of Raper".
% inhibition = (a - (3)1a x 100 was calculated
and presented in Table I, where a and f3 stands
for inhibition zone of control drug and inhibition
zone of metal-substituted pyrazolin- 5-ones, re-
spectively. It was observed that all the synthesised
compounds exhibit moderate to good antibacterial
activity. In general, it has been observed that an-
tibacterial results of copper and cobalt complexes
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Table I-Antimicrobial screening studies of N-phenyl- 3-methyl-4( 4' -sulphonamoyl)phenylhydrazono~ pyrazolin-5-one
0
R-NH-~-@-NH-N=C--C-CH
II I II 3
o 0= C N
"N/
©
Compd Cone. Organism Control Cu % Change Co % Change ui;
mMIlOmL drug complex over control complex over control
a ~ drug, a - ilIa y drug,a-y/a
x 100 x 100
1. 0.25 B. subtitis 2.6 3.1 - 19.23 3.0 -15.38 8.42
0.25 P. diminuta 3.0 3.4 -13.13 3.2 -06.67
0.25 E.coli 2.3 2.8 - 21.73 2.7 -17.39
1.00 B. subtitis 2.8 3.2 -14.28 3.0 -07.14
1.00 P. diminuta 2.9 3.3 - 13.79 3.4 -17.24
1.00 E coli 2.4 3.0 -25.00 2.9 - 20.83
Ib 0.25 B. subtitis 2.5 2.9 -16.00 2.7 -08.00 1.78
0.25 P. diminuta 2.8 2.7 03.57 2.4 14.29
0.25 E coli 2.4 3.2 - 33.33 3.1 - 29.17
1.00 B. subtitis 2.4 2.9 -20.83 2.7 -12.50
1.00 P. diminuta 2.7 2.5 07.41 2.6 03.70
1.00 E. coli 2.5 3.1 -24.00 2.9 -16.00
Ie 0.25 B. subtitis 3.B 3.7 - 23.33 3.5 -10.66 6.7
0.25 P. diminuta 2.7 2.4 - 11.11 2.5 07.41
0.25 E. coli 2.5 3.2 -28.00 3.1 -24.00
1.00 B. subtuis 2.9 3.6 -24.14 3.7 -27.59
1.00 P. diminuta 2.7 3.1 -14.81 3.0 -11.11
1.00 E. coli 2.4 3.1 -29.17 2.9 -20.08
Id 0.25 B. subtitis 2.6 3.1 -19.23 2.9 - 11.54 12.5
0.25 P. diminuta 3.0 2.5 16.67 2.4 20.00
0.25 E. coli 2.1 3.1 -47.62 3.0 -42.86
1.00 B. subtitis 2.2 2.9 -20.83 2.8 -16.67
1.00 P. diminuta 2.9 2.3 20.68 2.4 17.24
1.00 E. coli 2.3 3.3 -43.48 3.2 - 39.13
Ie 0.25 B. subtuis 2.2 3.1 -40.90 2.8 - 27.27 5.2
0.25 P. diminuta 2.7 3.5 -29.63 2.9 - 07.41
0.25 E. coli 2.1 3.3 - 57.14 3.2 - 52.38
1.00 B. subtuis 2.5 3.2 -28.00 3.0 -20.00
1.00 P. diminuta 2.6 3.5 -34.62 2.8 -07.69
1.00 E. coli 2.3 3.4 -47.83 3.5 - 52.17
11 0.25 B. subtitis 2.1 2.3 -09.52 2.6 -23.81 3.6
0.25 P. diminula 2.6 3.1 - 23.81 2.9 - 38.10
0.25 E. coli 2.3 3.0 - 30.43 3.1 - 34.78
1.00 B. subtitis 2.3 2.9 -26.09 2.8 -21.74
1.00 P. diminuta 2.4 2.1 12.50 2.0 16.67
1.00 E. coli 2.0 2.8 -40.00 2.7 -35.00
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of pyrazolin-5-one derived from different sulpha
drugs follow the pattern r,> r, > t,> t, > t, > r,
However, amongst copper and cobalt complexes,
the copper complexes were found comparatively
more prone towards antibacterial functionality.
Another noteworthy observation was the highest
activity noticed in case of E. coli whereas, least in
Pseudomonas diminuta.
Determination of LDso
Before screening for above activities, metal-sub-
stituted pyrazolin-5-one complexes were subjected
to acute toxicity studies to find out LDso. It has
been revealed that all the metal complexes did
not show any toxicity up to the dose of 12.8 g/kg
in rates. The result of screening are presented in
Table 1.
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